We have analysed the response of hydrological droughts to climatic droughts in different natural basins of United States of America. For this purpose we selected 289 complete series from an initial data set of 702 gauging stations, covering the period between 1940 and 2013. Drainage basins were obtained for each gauging station using a digital terrain model, and climate series (precipitation and the atmospheric evaporative demand) were obtained for each drainage series. A number of topographic, edaphic and remote sensing variables were quantified for each basin. A hydrological drought index (The Standardized Stream Flow Index-SSI) was obtained for each basin and the Standardized Precipitation Evapotranspiration Index (SPEI) was used as a metric of climatic drought severity. Relationship between different SPEI time scales and the SSI was quantified using Pearson's correlations and the general patterns of response of hydrological droughts to climatic droughts were identified using a principal component analysis. In general there is a response of SSI to short SPEI time-scales but strong seasonality in this response is also found. Coherent geographic patterns were obtained from the analysis and the factors that control the different responses were analysed by means of a predictive discriminant analysis. Independent analysis for three periods (1940-1964, 1965-1989 and 1989-2013) were also performed and showed not important changes in the response of the SSI to the SPEI in the past 65 years.
Introduction
The response of hydrological droughts to climate drought conditions is complex and it depends on a number of factors that include natural (e.g., lithology, topography, vegetation coverage) and anthropic (e.g., water regulation and use) [1, 2] . Nevertheless, there are not previous studies that have analysed if the response of hydrological droughts is noticeably different among natural basins, which are characterizes by low human intervention. The analysis of natural basins would allow to determine the main environmental factors that affect the propagation of climate dry periods throughout the hydrological cycle. In this study we analyse the relationship between a hydrological drought index: the Standardised Streamflow Index (SSI) [3] and different time-scales of a climatic drought index. For this purpose we use a high density natural basisns streamflow dataset covering the conterminous US.
Data
We were completed by a procedure in which a standardized regional series was created for each station using the most correlated series with each target series. While this procedure maintains the temporal variance of the original data, it provides a low biased estimation of the missing values. In order to avoid biases in the filling due to differences in the distribution parameters (mean and variance) between the candidate and the objective data series, a bias correction was performed on the candidate data.
Monthly gridded precipitation and temperature data was obtained We employed the PRISM 
Methods

1-to 48-month Standardized Precipitation Evapotranspiration Index (SPEI) time scales were
used to quantify drought severity from mean series of precipitation and reference evapotranspiration (ETo) of each basin [5] . ETo was calculated according to the Hargreaves method [6] using maximum and minimum air temperatures and extraterrestrial solar radiation data calculated using latitude and Julian day. The influence of climatic droughts on the hydrological drought conditions was assessed using the Pearson correlation coefficient. The correlation was computed between the time series of the SPEI for all months of the year, using SPEI aggregation periods of 1-to 48-months Figure 1 shows the spatial distribution of the maximum correlation between SPEI time-scales and SSI for the independent monthly series and the series of all months. In general, there are strong positive and significant correlations in the majority of analysed basins. 
Results
Conclusions
We have showed that the response of hydrological drought to climatic droughts can be extremely complex in the form of the climatic drought time scale that better controls the hydrological drought severity. This is expected in areas strongly modified and regulated basins, in which water management or dam operation rules may strongly change the behavior. Nevertheless, here we have showed that also in natural basins the response of the hydrological droughts to climate drought conditions can be strongly complex. We have found in US very different patterns of response of the SSI to the SPEI characterized by coherent geographic patterns and by different climatological and vegetation conditions. 
